Abstract-In this study, the first forbidden beta decay matrix elements have been directly calculated within Saxon-Woods potential. Procedures for calculating the relevant matrix elements and combining them to form the decay rate are described. Calculations have been performed by two different methods. The values of our single particle matrix elements have been compared with the calculated values in the two different tables.
in the base of harmonic oscillator [11, 12] .
In our study, the first Forbidden β-Decay Matrix Elements 0 -→0 + for some nuclei have been studied. Our calculations have been done by two different methods. In the first method, the relativistic beta moment has been calculated directly without any assumption. In the second method, it was assumed that the relativistic beta moment is proportional to the non-relativistic one. Accordingly, our calculations have been done in the Saxon-Woods potential base. M ± (ρ A ,λ=0) matrix element has been calculated analytically.
The theoretical approach for our calculations is given in Sect.2. Dependency of the radial parts of the matrix element on the Saxon-Woods potential and some conclusions are discussed in sect.3.
FORMALISM
In the "ξ approximation" the decay rates for 0 -
→0
+ transition can be written in form [1] . π λπ
"First" matrix element is:
"Second" matrix element is:
In these equations the upper and lower signs refer to The following formulas have been used in the calculations of the matrix elements of the operators that are given in Eqs. (2) and (3) [13].
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, (4) where F np is the neutron-proton overlap integral:
R nl is the radial part of single particle wave function, and
with U l = rR nl .
RESULTS AND DISCUSSIONS
In the present calculations, it has been used the eigenfunctions and eigenvalues of Schrödinger equation which is solved to Saxon-Woods Potential [14] .
The calculations have been done for transition, namely [11] for the transition of 3P 1/2 (n) → 3S 1/2 (p), they are 1.5 times larger for transition 2G 9/2 (n) → 1H 9/2 (p). However, the present calculations are also very close to the calculations of Bohr and Mottelson model for the first matrix element.
According the present calculations, the following conclusions can be stated. The values of first matrix element, which we have calculated directly, are different from the values calculated in the Ref. [11] .
The approximate calculations of Bohr and Mottelson for neighboring nucleus to the 208 Pb nucleus are very close to our calculations.
